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SPECIFICATION 

1. Title of the Device 
DISPLAY DEVICE 

2. Claims 

A display device which is characterized by the fact that this device comprises 
an opening that is formed in the display device main body, 
a display body that is accommodated inside this opening, and 

means for supporting this display body on the outside of the display device main body. 

3. Detailed Description of the Device 
(Field of Industrial Utilization) 

The present device relates to an improved display device. 
(Prior Art) 

In recent years, there has been a conspicuous diversification of vehicle-mounted devices; 
tape players, radio tuners, CD changers, car telephones, and the like have been proposed. 
However, since the installation space for vehicle-mounted devices is extremely limited, a 
technique has been proposed in which such vehicle-mounted devices are connected to a main 
body part (processor) 1 as shown in Figure 9, and the display contents of all of the devices are 
displayed by means of a single display device 2. 

As an example of such display devices, devices using large liquid crystal displays such as 
television monitors have now been commercialized as vehicle-mounted products. 

However, in the case of such large liquid crystal displays, little consideration has been given 
to attachment characteristics and safety, etc. Specifically, the installation position of such liquid 
crystal displays commonly varies according to the type of vehicle involved, so that the 
attachment characteristics are poor. For example, in cases where such a liquid crystal display is 
disposed in an upright position with respect to the dashboard, unwanted light may enter the 
liquid crystal display, so that the visibility drops. On the other hand, if such a liquid crystal 
display is disposed at right angles to the dashboard, or at a slight angle with respect to the 
dashboard, unwanted light is prevented from entering [the liquid crystal display], so that the 
visibility is improved; in this case, however, the liquid crystal display protrudes [from the 
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dashboard], so that [the user] may accidentally collide [with the liquid crystal display] during 
operation [of the vehicle]. Thus, [such a liquid crystal display is] deficient in terms of safety. 

Furthermore, in the case of attachment inside the vehicle, the liquid crystal display part of the 
liquid crystal display is often exposed to sunlight over a long period of time. Degradation of the 
liquid crystals occurs due to such irradiation by sunlight; as a result, the useful life of the display 
device is shortened. 

(Problems That the Device is to Solve) 

The display device of the present device is proposed for the purpose of solving the above- 
mentioned problems encountered in the prior art. The object of the present device is to provide a 
display device with superior durability which maintains the long useful life of the liquid crystals 
while ensuring and improving free attachment characteristics and a high degree of safety. 

(Means for Solving the Problems) 

In order to solve the above-mentioned problems, the display device of the present device is 
characterized by the fact that this display device comprises an opening that is formed in the 
display device main body, a display body that is accommodated inside this opening, and means 
for supporting this display body on the outside of the display device main body. 

(Operation) 

The operation of the present device constructed as described above is as follows: 

Specifically, during use of the display device, the display body accommodated inside the 
main body is pulled out and supported on the outside of the main body. Accordingly, the 
direction in which the display body is pulled out and the position in which the display body is 
supported can be freely set, so that the installation position of the display device main body is not 
restricted, and this display device main body can be attached in any desired position. 
Consequently, even if the most suitable installation position varies according to the type of 
vehicle involved, the display device can easily be installed. Furthermore, since the supporting 
position of the display body can be arbitrarily selected, the visibility of a stable display body can 
always be ensured. 

Furthermore, when the display device is not in use, the display body can be accommodated in 
the opening formed in the main body. Accordingly, the display body does not protrude toward 
the driver's seat, and does not collide with the passenger, so that safety is improved. At the same 
time, if the display body is accommodated inside the main body, the display body is not exposed 
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to sunlight for long periods of time; accordingly, the durability of the display body can be 
increased. 

(Embodiments) 

One embodiment of the display device of the present device described above will be 
described in concrete terms based on the figures. 

Furthermore, members that are the same as in the prior art are labeled with the same symbols, 
and a description of such members is omitted. 

Specifically, as is shown in Figure 1, the display device 3 is constructed from a box-form 
main body 4 which has an opening part 4a formed in the upper surface and front surface, and a 
display panel 5 which is accommodated inside the main body 4. Furthermore, an upper case 6 is 
disposed on the upper surface of the main body 4. 

Slide grooves 7 that act as guides when the display panel 5 is pulled out are formed in the 
side surfaces of the main body 4. Screws 8 which are fastened to the side surfaces of the display 
panel 5 are engaged with these slide grooves 7 so that these screws 8 are free to pivot, and the 
screws 8 slide through the slide grooves 7. 

Furthermore, as is shown in Figure 2, a tapered surface 1 1 is formed on the lower edge part 
of the front surface of the opening [part] 4a. Furthermore, a power supply switch 12 is disposed 
in the deep interior part of the main body 4. This power supply switch 12 is set so that this 
switch is switched off when the back surface of the display panel 5 contacts this switch at the 
time at which the display panel 5 is accommodated [inside the main body 4], 

Meanwhile, a flexible board 9 is disposed on the lower part of the back surface of the display 
panel 5, and this flexible board 9 passes through a through-hole 10 for the flexible board 9 
formed in the bottom surface of the main body 4, and is connected to the main body part 
(processor) 1. 

The operation of the present embodiment constructed as described above is as follows: 

Specifically, the display panel 5 is pulled out or accommodated with the screws 8 sliding 
through the slide grooves 7 as shown in Figures 3 (A) through 3 (C). Furthermore, when the 
display panel 5 is pulled out of the main body 4, the display panel 5 rotates with the screws 8 as 
supporting points so that the display panel 5 is inclined downward. In this case, since an 
appropriate angle of inclination is maintained by the tapered surface 1 1, the display panel 5 is 
fixed at an angle that allows easy viewing. Furthermore, when the display panel 5 is 
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accommodated inside the main body 4, the back surface of the display panel 5 presses the power 
supply switch 12, so that the power supply switch 12 is switched off; accordingly, the power can 
be saved effectively. 

Furthermore, the display device of the present device is not limited to the above embodiment; 
other embodiments such as those that will be described next can also be proposed. 

Specifically, as is shown in Figures 4 (A) and 4 (B), a recessed part 13 is formed on the front 
surface of the main body 4. In such an embodiment, the display panel 5 can be grasped with the 
fingers and pulled out; furthermore, by forming the recessed part 13 with a large size, it would 
also be possible to suspend the display panel 5 in an upright attitude. Accordingly, since no slide 
grooves are formed in the side surfaces of the main body 4, the anti-dust characteristics are high, 
so that the device can be maintained at a high degree of precision. Furthermore, since a structure 
is adopted in which the display panel 5 is suspended in an upright attitude, [the display panel 5] 
does not protrude in the forward direction, so that the space [utilization] characteristics are 
improved. 

Furthermore, a system in which an angle adjustment mechanism for the display panel 5 is 
added is conceivable as an example of application of the above-mentioned embodiment. 

For example, as is shown in Figures 5 (A) and 5 (B), a plurality of levers 14 that are free to 
pivot in the sliding direction of the display panel are disposed in the vertical direction on the wall 
surface of the recessed part 13. Furthermore, when the display panel is pulled out, the back 
surface of the display panel 5 can be supported by the upper end portions of the levers 14 by 
rotating the levers 14 to the inside by 90 degrees. In this case, a smooth angle adjustment of the 
display panel 5 can be performed by successively rotating the plurality of levers 14. 
Alternatively, the angle adjustment of the display panel 5 can also be performed by disposing a 
clutch mechanism 15 in the position where the final end of the display panel 5 pivots as shown in 
Figure 7. 

Furthermore, in all of the above-mentioned embodiments, the supporting point of the 
pivoting display panel 5 was disposed inside the main body 4; however, it is also conceivable to 
support the display panel 5 on the outside of the main body 4. Specifically, as is shown in 
Figures 6 (A) and 6 (B), an engaging part 16 that supports the display panel 5 is disposed on the 
outside of the front surface of the main body 4, and meanwhile, an engaging claw 17* that 
engages with the engaging part 16 is disposed on the final end portion of the display panel 5. In 
such an embodiment, after the display panel 5 is completely pulled out of the main body, the 

* Translator's note: this engaging claw is misidentified as 41 1" in Figure 6 (B). 
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display panel 5 can be supported on the outside of the front surface of the main body 4 by 
anchoring the engaging claw 17 in the engaging part 16. 

Furthermore, a similar effect can also be obtained by using an electromotive force, etc., to 
cause the display panel 5 to swing forward and rearward. 

In addition, as is shown in Figure 8, there are no particular restrictions on the attachment 
position of the display device described above; [this display device] may be attached to the upper 
part or lower part of the dashboard. 

(Effect of the Device) 

In the display device of the present device, as was described above, the display body can be 
accommodated in the main body of the display device by means of a simple construction 
comprising an opening that is formed in the main body, a display body that is accommodated 
inside this opening, and means for supporting this display body on the outside of the main body. 
Accordingly, a superior display device can be provided in which the attachment characteristics 
and safety [of the device] are improved, and in which the durability of the display body is 
increased. 

4. Brief Description of the Drawings 

Figures 1 and 2 are a perspective view and a sectional side view of the present embodiment. 
Figures 3 (A) through 3 (C) are explanatory diagrams which illustrate the use states of the 
present embodiment. (A) and (B) in Figures 4 through 6 are perspective views and sectional side 
views of other embodiments. Figure 7 is a perspective view of the essential parts of another 
embodiment. Figure 8 is an explanatory diagram which shows attachment positions of the 
present device. Figure 9 is an explanatory diagram which shows the basic construction [seen] in 
the prior art. 

1... Main body part (processor); 2... Display device; 3... Display device; 4... Main body;. 
5... Display panel; 6... Uppercase; 7... Slide grooves; 8... Screws; 9... Flexible board; 
10... Through-hole; 11... Tapered surface; 12... Power supply switch; 13... Recessed part; 
14... Levers; 15... Clutch mechanism; 16... Engaging part; 17... Engaging claw. 

Applicant: Clarion Co., Ltd. 

Agent: Mitsuharu Kiuchi, Patent Attorney [seal] 
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Figure 3 
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